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(54) AUTOMATIC FOCUS DETECTOR 

(57)Abstraot: 

PROBLEM TO BE SOLVED: To execute very accurate AF 
operation at high speed by providing a supersaturation control 
means deciding whether or not a photoelectric cohviersion 
element is supersaturated and controlling the storage time of 
the photoelectric conversion element based on the decided 
result 

SOLUTION: A CPU 1 1 judges whether or not the value of a dark 
output signal exceeds a specified value prepared in advance. In 
the case of judging that it exceeds the specified value, the CPU 
11 immediately transmits a command to a timing generator 12 
considering that a supersaturated state is caused, and controls 
so that the storage time by a storage type image sensor 8 may 
be shortened by one step from the storage time up to that time, 
then executes processing for reading in the photoelectric 
conversion signal of the image sensor 8 again. The dark output 
signal in the image sensor 8 is detected, the dark output 
correction is performed based on the detected result, and the 
image signal of only the image component of an object S is 
extracted to realize very accurate focus detection. 




* NOTICES * 



JPO and INPIT are not responsible for any 
danages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Glaim(s)] 

[Claim 1]An automatic-focusing sensing device comprising: 

An accumulated type optoelectric transducer which projects light taken out from an optical system 
which consists of two or more optical elements, and outputs an electrical signal according to the 
incident light quantity. 

A dark output detection means to detect a dark output of this optoelectric transducer. 
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A dark-output-correction means to remove a dark output ingredient from an electrical signal which the 
above-mentioned optoelectric transducer outputs with a detecting signal of this dark output detecting 
signal. 

A focus detection means which detects a focal position of the above-mentioned optical systeni with the 
above-mentioned electrical signal which removed a dark output ingredient by this dark-output- 
correction means. A storage control means which controls storage time of this optoelectric transducer 
according to incident light quantity to the above-mentioned optoelectric transducer, and a 
supersaturation control means which judges whether the above-mentioned optoelectric transducer is a 
supersaturation state, and controls storage time of this optoelectric transducer by the decision result 

[Claim 2]The automaticHbcusing sensing device according to claim 1, wherein the above-mentioned 
supersaturation control means controls storage time of the above-mentioned optoelectric transducer so 
that a level of a detecting signal of the above-mentioned dark output detecting signal does not exceed a 
predetermined value. 

[Claim 3]The automatic-focusing sensing device according to claim 1 which is provided with the 
following and characterized by controlling storage time of the above-mentioned optoelectric transducer 
so that this peak value becomes large from the last peak value by a comparison result in this peak value 
comparison means. 

A peak hold means from which the above-mentioned supersaturation control means detects a peak 
value of the above-mentioned electrical signal which removed a dark output ingredient by the above- 
mentioned dark-output-correction means. 

A peak value memory measure which memorizes a peak value acquired by this peak hold means. 

A peak value comparison means to compare size of the last peak value memorized by this peak value 

memory measure and this peak value acquired by the above-mentioned peak hold means. 



[Translation dpnej 
♦ NOTICES* 

JPO and INPIT are not responsible for any 
daaages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the automatic-focusing sensing device applied to optical 

instruments, such as a microscope. 

[0002] 

[Description of the Prior Art]An object image is photoed via a taking lens with a charge storage type 
image sensor (solid state image pickup device), the focus operation which searches for punctate [ of the 
above-mentioned taking lens ] from the output signal of the image sensor is performed, and the 
automatic focus device which moves the above-mentioned taking lens according to the result of an 
operation, and is made to focus is known. When aiming at shortening of focusing time, and improvement 
in focusing precision in this automatic focus device, it is important to perform storage time control of an 
image sensor. 

[0003]As the method, by the former, for example, JP,6-77099,B. The photometry element for exposure 
control (the following a "monitor" is called) is arranged to the same field as a CCD image line sensor. 
While detecting the contrast information of the above-mentioned photographic subject by the CCD 
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image line sensor side, composition vvhich is:.a dmoiiit<^ side arid detects the photometry information , 
according to the luminosity of the above-mentioned photographic subject is taken, and he distinguishes 
storage! , time control and picture detection, and was trying to correspond.: ^ 
[0004]However, in such a method, in order for the shape of a CCD image line sensor to hay€|. t^^^ 
complicated and to have to add hardware circuitry required for processing of each signal, enlargement of 
the whole device and big-ticket-ization will be caused. 

[0005]As a method of conquering such a point, like Japanese Patent Application No. No. 1 18916 [ four 
to ], What processes so that it may fall within the storage time fixed range which detects the maximum 
of the output signal from a CCD image tine sensor, and as which the disregard level is determined ftpm | 
the woridng range of a processing circuit block of the next step. When the above-mentioned ma)dmum is | 
higher than the above-mentioned storage time fixed range, storage time is specifically shortened by one J 
step, and when the above-mentioned maximum is lower than the above-mentioned storage time fixed | 
range on the contrary, what?exteods storage tlm€» by one step and determined the optimal iMxtrage time | 
is proposed | 
[0006] .. I 

[Problem(s) to be Solved by the Invention]However, in the method shown in above-mentioned Japanese 
Patent Application No. No. 1 18916 [ four to ], when shown below, a possibility that control of storage ^ 
time may become impossible arises. Namely, when the information on a photographic subject is detected | 
from solid state image pickup devices, such as a CCD image line sensor. It is well-known art to perform | 
automatic focus operation (it calls for short the following "AF operation") using the picture signal which | 
amended the dark output from the image sensor, and since a patt for the level difference of the picture | 
signal from the above-mentioned image sensor and a dark output is taken and specifically reduces the | 
influence of a noise etc., this is an effective method. ] 
[0007]By the way, when not controlling storage time by a CCD image line sensor, if there is incident i 
light quantity which exceeds a predetermined level, by it, saturation phenomena as shown in drawing 4 I 
(b) will occur. 

C0008]The storage time shown in drawing 4 ( a) compares drawing 4 ( b) with the proper usual state? here, I 
The state where only the image region became saturation is illustrated, when it is the supersaturation | 
which incident light quantity increasied from the state which shows in this drawing 4 ( b) further, as' ? 
shown in drawing 4 (c). an electric charge will flow also into the light shielding picture element portion of | 
a CCD image line sensor, and a dark output level will rise as a result I 
[0009] Drawing5 ( a) - drawing 5 ( c) are what illustrates the picture signal of the CCD image line sensor 
after amendment by the dari< output corresponding to above-mentioned drawing 4 (a) - drawing 4 (c). 
Since the electric charge is especially flowing also into the light shielding picture element portion of a 
CCD image line sensor like the above by the supersaturation state of drawing 5 ( c). by amendment of a 
dark output, the picture signal of an original saturation level cannot be acquired, but the maximum may 
be less also than the fixed range of the above-mentioned storage time. 

[0010]lf this method is adopted, incident light quantity will be made increased further and it wi|l become 
impossible to converge control of storage time as a result in the above-mentioned conventional control 
method, in order to extend storage time by one step when the maximum of a picture signal is less than , 
the fixed range of the above-mentioned storage time as mentioned above. 

[001 llTherefore, when incident light quantity usually increases gentiy, before reaching the | 
supersaturation state which the above-mentioned CCD image line sensor mentioned above,. control of i 
storage time is performed, but. When the above-mentioned CCD image line sensor is in a 
supersaturation state by the rapid increase in incident light quantity, control of storage time may 
become impossible as a result for the reason for the above. | 
[0012]This invention was made in view of the above actual condition, the place made into the purpose is | 
stabilized also in the supersaturation state of the solid state image pickup device accompanying a rapid | 
change of incident light quantity, the storage time is controlled, and it is in providing the automatic- 
focusing sensing device which can perform highly precise AF operation at high speed. 
[0013] 

[Means for Solving the Problem]An accumulated type optoeiectric transducer which the invention | 
according to claim 1 projects light taken out from an optical system which consists of two or more i 
optical elements, and outputs an electrical signal according to the incident light quantity, A dark output | 
detection means to detect a dark output of this optoeiectric transducer, and a dark-output-correction : 
means to remove a dark output ingredient from an electrical signal which the above-mentioned 
optoeiectric transducer outputs with a detecting signal of this dark output detecting signal, A focus 
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detection means which detects k foc^l positiori of the above-mientioned opticiai system with the above- 
mentioned eiectriGal signal which removed a dark output ingredient by this dark-output-correction 
means. He is trying to provide a stcM^ge control me^^^ 

transducer aocordihg to incident light ejuantity to t^ above-mentioned bptoelectric ^a 
supersaturation control means which judges whether the above-mentioned optoelectric transducer is a 
supersaturation state, and controls storage time of this optoelectric transducer by the decision result 
[0014]As a result, according to the invention according to claim 1, it is stabilized also in a 
supersaturation state of an accumulated type optoelectric transducer' accompanying a rapid change of 
incident li^ quantity, that storage time is controlled, and it becorties possible to perform highly praise 
AF operation at high speed. 

[0015]He is trying in the invention according to claim 2, for the above-mentioned supersaturation 
cotitrol means to control ^rage time of the above-mentioned optoelectric transducer in an invention 
given In above"iilention«»d claim 1 v so that a level of a detecting signal of the above-rnentioned dark 
output detecting signal does not exceed a predetermined value. 

[001 6]According to the invention according to claim 2, to an operation of an invention given in above- 
mentioned claim 1 As a result, in order [ in addition, ] to Judge a supersaturation state of an optoelectric 
transducer with a level of that dark output signal and to shorten that storage time. Control of this 
storage time does not become impossible and it becomes possible to perform highly precise AF 
operation more certainly at high speed. 

[0017]In an inverition given in above-mentioned claim 1, the invention according to claim 3 the above- 
mentioned supersaturation control means, A peak hold means which detects a peak value of the above- 
mentioned ielectrical signal which removed a dark output ingredient by the above-mentioned dark- 
output-correction means, A peak value memory measure which memorizes a peak value acquired by this 
peak hold means, It has a peak value comparison means to compare size of the last peak value 
memorized by this peak value memory measure and this peak value acquired by the above-mentioned 
peak hold means. He is trying to control storage time of the above-mentioned optoelectric transducer 
so that this peak value becomes large from the last 0eak value by a comparison result in this peak value 
comparison means. : ^ 

[OOtSjAccording to the inlvention according to claim 3, to ah operation of an invention given in above- 
mentioned claim 1 As a result, in order [ in addition, ] to judge a supersaturation state of an optoelectric 
transducer by the direction of change of that peak value and to shorten that storage time. Control of 
this storage time does not become impossible and it becomes possible to perform highly precise AF 
operation more certainly at high speed. 
[0019] 

[Embodiment of the Invention] 

(A 1 St embodiment) The automatic-focusing sensing device for microscopes applied to a 1 st 
embodiment of this invention with reference to drawings below is explained. 

[0020] Drawing 1 Js a block diagram showing the functional constitution, and the optical system of this 
microscope is provided with the stage 1 which moves at least the photographic subject S which is an 
observation specimen to a sliding direction. Since the object lens 3 which has arranged the light figure of 
the photographic subject S laid in the stage 1 on an observation optical axis by the revolver 2 is passed, 
this optical system is constituted so that it may enter into the prisrh 4 in a body tube and may lead to 
the eyepiece 5. 

[0021]On the other hand, in a focus detecting system, image formation of the light figure is carried out 
on the accumulated type image sensor 8 which enters into the image formation lens 7 the light which 
passed the prism 4 via the reflecting member 6, and consists of CCD etc. This image sensor 8 outputs 
incident light quantity and the pressure value according to storage time. 
[0022]The photoelectric conversion signal from this image sensor 8 is inputted into the analog 
processing part 9, after processing of dark output correction, amplification, etc. is performed here, is 
digitized with A/D converter 10 and incorporated into CPU1 1. 

[0023]This CPU1 1 gives instructions to the timing generator 12, and reads them to the above- 
mentioned accumulated type image sensor 8, and the timing signal is sent out. The time interval of the 
read-out timing signal sent out at any time serves as storage time in the accumulated type image 
sensor 8 from this timing generator 12 to the accumulated type image sensor 8. 

[0024]However, when the level of the photoelectric conversion signal which the accumulated type image 
sensor 8 outputs does not conform to the processing range of the analog processing part 9 GPU1 1 , It 
has the function as a storage control means which sends out the command made into storage time 
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which suits this processing range to the above^mefationed timing generator 12. 
[0025]GPU1 1 detects the focal position of an optical system by incorporating the level value of the 
photoelectric conversion signal which the accumulated type image sensor 8 outputs. It has the function 
as a tecus detection means which generates the driving signal showing the amount of gaps from a . 7 
focusing point for moving the above-mentioned stage 1 to the focal position, and the above-mentioned 
stage 1 is moved to a sliding direction by ©ving the generated driving signal to the motor 13, and 
focusing adjustment is performed. 

[0026]It is in the above composition and drawing 2 mainly explains flowing into processing of a series of 
the AF operation by the above-mentioned CPU1 1. Namely, GPU1 1 also starts control of the storage 
time of the accumulated type image sensor 8 with the start of a focus detecting action. After fixing this 
storage time to the value set up beforehand first. (Step A01, A02), and the photoelectric conversion 
signal from the image sensor 8 are made to read into the analog processing part 9 (Step A03X 
[0027]Next. CPU1 1 amends^ dark output by taking dIfFerehce with the photoeleetriG conversion signal 
which made it read into the analog processing part 9, the output signal, i.e., the dark output signal, from 
the light shielding picture element portion in the image sensor 8. (Step A04), and read it previously, and 
makes a picture signal acquired (Step AOS). 

[0028]In this way, it is that from which the maximum voltage value in the signal is detected as a peak 
signal to the acquired picture signal by the peak hold circuit which it had in the analog processing part 9, 
and which is not illustrated (Step A06), After the above-mentioned dark output signal, a picture signal, 
and a peak signal are changed into a digital value with A/D converter 10, respectively, it is sent to 
CPU11 (StepAOT). 

[0029]In CPU1 1, it is judged whether the value of the dark output signal is over the predetermined Value 
currently prepared beforehand first (Step AOS). It is a supersaturation state generated with the rapid 
increase in this, Le., the light volume which enters into the accumulated type image sensor 8 as 
noentioned above, It is judgment for an electric charge flowing also into the light shielding picture 
. element portion in the image sensor 8, originating in the level of a dark output signal increasing 
;:^bstantially asia> result, and detecting generating of this supersaturation state. 
[0030]Since It is thought that the above-mentioned supersaturation stat<e has occurred when it is i 
judged that the value of a dark output signal is over the predetermined value currently prepared 
^ beforehand at this step AOS. CPU1 1 is controlled to send out instructions to the timing generator 12 
f immediately, and to shorten the storage time in the image sensor 8 by one step from the storage time 
vtill then (Step A14), It returns to the above-mentioned step A03 after that and performs again from the 
processing into which the photoelectric conversion signal of the image sensor 8 is made to read. 
[0031]Since it is thought that the above-mentioned supersaturation state is not generated when it is 
judged that the value of a dark output signal is not over the predetermined value currently prepared 
beforehand at Step AOS, Subsequently, it is Judged whether the value of the above-mentioned peak 
signal is smaller than the maximum VRT of the conformity range of the above-mentioned analog 
processing part 9 (Step A09). 

[0032]When it is judged that-'rt is smaller than this maximum VRT, it is judged whether next the value of 
the above-mentioned peak signal is larger than the minimum VRB of the conformity range of the above- 
mentioned analog processing part 9 (Step A10). 

[00333Since the value of this peak signal will be in the conformity range of the analog processing part 9 
when it is judged here that the value of a peak signal is larger than the minimum VRB of a conformity 
range, It is judged that the storage time in the image sensor 8 at this time is proper (Step A1 1), The 
operation which detects the focal position of an optical system from a described image signal is 
performed (Step A12), The motor 13 is driven, the stage 1 is moved so that the photographic subject S 
on the stage 1 may be located in the detected focal position according to that result of an operation 
(Step A13), and processing of a series of the AF operation by this drawing 2 is ended above. 
[0034]When it is judged at the above-mentioned step A09 that the value of the above-mentioned peak 
signal is more than the maximum VRT of the conformity range of the above-mentioned analog 
processing part 9, CPU I t is controlled to send out instructions to the timing generator 12 and to 
shorten the storage time in the image sensor 8 by one step from the storage time till then (Step A14), 
and returns to the processing into which the photoelectric conversion signal of the image sensor 8 of 
the above-mentioned step A03 is made to read after that 

[0035]In this way, processing of Step A03-A09 and A14 is repeatedly performed until the value of a 
peak signal becomes smaller than the maximum VRT of the conformity range of the above-mentioned 
analog processing part 9. Storage time of the image sensor 8 can be made proper because only a 



file://C:\Documents and Settings\sugai\My Documents\JPOEn\JP-A-H09-230225.html 



2009/10/05 



JP-A^Hd9-230225 



6/13 



required part shortens the storage time in the image senisor 8-^ ^ ^^^^^^^^^^ 

[0036]When it is judged at the above-mentioned step A10 that the value of the above-mentioned peak 
signal is below the minimum VRB of the conformity range of the above-mention^ analog processing 
part 9^ CPU11 is controlled to send out instructions to the timing generator 1 2 and to extend thei^ 
storage time in the image sensor 8 by one step from the storage time till then (Step AIS), and returns 
to the processing into which the photoelectric conversion signal of the image sensor 8 of the above- 
mentioned step AOS is made to read after that. 

[0037]In this way. processing of Step A03-A1 0 and A1 5 is repeatedly performed until the value of a 
peak signal becomes larger than the minimum VRB of the conformity range of the above-mentioned 
analog processing part 9, Storage time of the image sensor 8 can be made proper because only a 
required part extends the storage time in the image sehsor 8^ 

[0038]As shown above, the dark output signal in the accumulated type image sensor 8 is detected^ 
Perform dark output correction by the detected result, and the picture signal of only tiie image 
component of the photographic subject S is extracted. By judipng whether the above-^6ntioned 
accurnulated type image sensor 8 is a supersaturation state, and performing the increase and decrease 
of control of proper storage time according to this with the level of the above-mentioned dark output 
signal, at the same time it makes highly precise focus detection possible, also following correctiy the 
abrupt change of the incident light quantity of the accumulated type image sensor 8 — the above — 
operation of highly precise focus detection is always maintainable. 

[0039](A 2nd embodiment) The automatic-focusing sensing device for microscopes applied to a 2nd 
embodiment of this invention with reference to drawings below is explained. 

[0040]The graphic display and explanation are omitted as what was shown by above-mentioned drawi ng 
J_about the functional constitution, and a thing which uses identical codes for identical parts since it is 
almost the same. A deer shall be carried out. CPU 11 shall be equipped with the register holding the 
value of a peak signal, and a state flag register, and the retained content n of a state flag register shall 
take either of the ternary of 0, 1, and 2. 

[0041 ]Next, drawing 3 mainly explains flowing into processiing of a series of the AF operation by the « 
above-mentioned CPU11. That is. after CPU11 also sterte control ^of the storage time of the 
accumulated type image sensor 8 with the start of a focus detecting action and considers it as the 
contents n= 0 of the state flag register first, this storage time is fixed to the value set up beforehand 
(Steps 801-803). 

[0042]Then, CPU 11 makes the photoelectric conversion signal from the image sensor 8 read into the 
analog processing part 9 (Step 804), After making it read into the analog processing part 9 continuously, 
the output signal, i.e., the dark output signal, from the light shielding picture element portion in the image 
sensor 8. a dark output is amended by taking difference with the photoelectric conversion signal read 
previously, and a picture signal is made to be acquired (Step 805). 

[0043]In this way, it is that from which the maximum voltage value in the signal is detected as a peak 
signal to the acquired picture signal by the peak hold circuit which it had in the analog processing part 9, 
and which is not illustrated (Step 806), After the above-mentioned dark output signal, a picture signal, 
and a peak signal are changed into a digital value with A/0 converter 10, respectively, it is sent to 
CPU 11 (Step 807). 

[0044]In CPU1 1, it is judged whether the contente n of the state flag register are 1 first (Step 808). If it 
judges that the contents n of the state flag register are not 1 here, it will be judged whether 
subsequentiy the value of the above-mentioned peak signal is smaller than the maximum VRT of the 
conformity range of the above-mentioned analog processing part 9 (Step 809). 

[0045]When it is judged that it is smaller than this maximum VRT, it is judged whether next the value of 
the above-mentioned peak signal is larger than the minimum VRB of the conformity range of the above- 
mentioned analog processing part 9 (Step BIO). 

[0046]Since the value of this peak signal will be in the conformity range of the analog processing part 9 
when it is judged here that the value of a peak signal is larger than the minimum VRB of a conformity 
range, It is judged that the storage time in the image sensor 8 at this time is proper (Step 81 1). The 
operation which detects the focal position of an optical system from a described image signal is 
performed (Step 812). The motor 13 is driven, the stage 1 is moved so that the photographic subject S 
on the stage 1 may be located in the detected focal position according to that result of an operation 
(Step 813), and processing of a series of the AF operation by this drawing 3 i s ended above. 
[0047]When it is judged at the above-mentioned step 810 that the value of the above-mentioned peak 
signal is below the minimum VRB of the conformity range of the above-mentioned analog processing 
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part 9, it is judged whether CPU11 is the contents n= 2 of the state flag register at that time next (Step 
B18). 

[0048]Whe!n it is not the, contents n^ 2 pf the state flag iiegister hereidCPUl 1 holds and stores the value 
of (Step B 19). and tiie peak signai in: this time, after setting " 

[0049] And CPU11 is controHed to send out instructions to tJie timing generator 12 and to extend the 
storage time in the image sensor 8 by one step from the storage time tiii tiien (Step 821), and returns 
to the processing into which the photoelectric conversion signal of the image sensor 8 of the above- 
mentioned step 804 is made to read after that 

[0050]CPU1 1 maizes the photoelectric conversion signal from thie image sensor 8 rciad into; the. analog 
processing part 9 at Step 804 after that The maximum voltage value in the picture signal which took 
difference with the photoelectric conversion signal which made the dark output signal read into the 
analog processing part 9, and read it previously at Step 805. amended the dark output, made acquire a 
picture signal, and was acquired at Step 806 is newly detected as a peak signal. 

[p051]Furthermore, GPU11 at Step 807 The aboverinentioned dark outpiit signal, a picture signal; And If 
it recognizes that the contents n of the state flag register are 1 at Step BOB after changing a peak 
signal into a digital value and incorporating it with A/D converter 10, respectively, . [ whether the value 
of the peak signal incorporated this time compared with the value of the last peak signal currently held 
to the register is larger, and ] That is, it is judged whether it was right control for the processing which 
extended the storage time of the image sensor 8 by one step at the above-mentioned step B21 to bring 
the storage time of the image sensor 8 close to a proper thing (Step 814). 

[0052]Compared with the value of the last peak signal, the value of this peak signal is larger here. If it 
checks with what can bring the storage time of the image sensor 8 close to a proper thing by processing 
which extended the storage time of the image sensor 8 of the above-mentioned step 814 by one step. 
After newly considering it as the contents n= 2 of the state flag register, it progresses to (Step B15), 
the above-mentioned step 809, and 810, and it is continued and judged whether it is larger than the 
minimum VR8 in whether the value of this peak signal is smaller than the maximum VRT of the 
^^r-^nfopPii'yTange of the above-mentioned analog 

c> iPl053]And vyhen the value of this peak signal judges that it is still smaller ^an the miniinum YBB: of the 
:-«onformity range of the above-mentioned analog processing part 9 at Step 810, it is again judged ait 
: Step 821 whether they are the contents n= 2 of the state flag register. 

[0054]Since it is the contents n= 2 of the state flag register at this time, omit processing of above- 
-mentioned step .81 9 and 820, and it progresses to Step 821 directly. It controls to send out instructions 
to the timing generator 1 2 and to extend the storage time in the image sensor 8 by one step from the 
storage time till then further, and returns to the processing into which the photoelectric conversion 
signal of the image sensor 8 of the above-mentioned step 804 is made to read after that 
[0055]In this way, processing of Steps 804-810, B18, and B21 is repeatedly performed until the value of 
a peak signal becomes larger than the minimum VRB of the conformity range of the above-mentioned 
analog processing part 9, Storage time of the image sensor 8 can be made proper because only a 
required part extends the storage time in the image sensor 8. 

[0056]When it is judged at the above-mentioned step SI 4 that the value of this peak signal is below 
equivalent compared with the value of the last peak signal, Since the dark output signal and the 
photoelectric conversion signal are saturated even if the image sensor 8 is a slipersaturation state: and 
it extends the storage time. It is thought that the value of the peak signal which is the maximum of the 
picture signal after dark output correction does not change, After carrying out updating setting out with 
the value of this peak signal, the value of the peak signal currently held to the register (Step 816), It 
controls to send out instructions to the timing generator 12 contrary to the above-mentioned step B21, 
and to **** one step of storage time in the image sensor 8 from the storage time till then (Step B17), 
and returns to the processing into which the photoelectric conversion signal of the image sensor 6 of 
the above-mentioned step B04 is made to read after that. 

[0057]By in this way, the thing for which processing of Steps 804-808, 814, 816, and B17 is repeated 
and performed under the supersaturation state of the image sensor 8, and only a required part shortens 
the storage time in the image sensor 8 one by one. When it is saturated from an outside supersaturation 
state and an influx of the electric charge to the light shielding picture element portion of Idie image 
sensor 8 is controlled, the saturation of a dark output signal will be canceled. 
[0058]Therefore, the peak signal which is next the maximum of the picture signal after dark output 
correction will become very high, After this judges as a thing higher than the value of the last peak 
signal currently held at Step B14 and newly sets up the contents n= 2 of the state flag register at Step 
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B1 5, it progress^ to Step B09. ^ ; • '^^^ 

[0059]In this case, since the value of a new peak signal is larger tiian the maximum VRT of the 
conformity range of the analog processing part 9i this is judged at Step B09 and then it progresses to 
Step 817, and after shortening the storage time In the image sensor 8 by orie more stepi it rettiims te 

step 84. ... 

[0060]Inthis way. processing of Step 804-809 and 81 7 is repeatedly performed until the value of a ■■ 
peak signal becomes smaller than the maximum VRT of the conformity range of the above-mentioned 
analog processing part 9, Storage time of the image sensor 8 can be made proper because only a ' 
required part shortens the storage time in the image sensor 8. 

[0061]As shown above, according to this 2nd embodiment, like a 1st embodiment of the above. Detect 
the dark output signal in the accumulated type image sensor 8, perform dark output correction by the 
detected result, and the picture signal of only the image component of the photographic subject S is 
extracted, By comparing the value of the peak si^ial detedted last time dnd the present peak signal at 
tiie same time it makes hi^ly precise focus detection possible, also fblibwihg correctly thd abrupt 
change of the incident light quantity of the accumulated type image sensor 8 by judging whether the 
above-mentioned accumulated type image sensor 8 is a supersaturation state, and performing the 
increase and decrease of control of proper storage time according to this — the above — operation of 
highly precise focus detection is always maintainable. 

[0062]Although it is made to judge using the size relation of the value of the peak signal of this time and 
last time at the above-mentioned step 817, It can replace with this, and can be referred to as |(this 
peak valueMiast peak value) |>TH (however, TH: constant value set up beforehand.), and the effect 
same also as what judges whether the value of a peak signal had the change more than the specified 
quantity TH can be acquired. 

[0063] As mentioned above, in a 1 st embodiment of the above, and a 2nd embodiment, the judging 
methods of the supersaturation state in the accumulated type image sensor 8 differ. Namely, if it 
digitizes with A/D converter 10, it receives performing this judgment based on this and dark output 
correction by hardware circuitry, such as a ctamping process. Is performed in a 2nd embodirneht afW^.^-v . 
detecting a dark output signal in a 1stembodiment, After detecting a dark output signal and digitize 
with A/D converter 1 0, there is no necessity that this Judgment is performed fi-om the value. 
[0064]However, the function which a 1st embodiment has at a 2nd embodiment. Namely, since the 
processing on hardware circuitry, such as a register, a state flag register, etc. holding the value of a 
peak signal, and the software which compares the value of the peak signal of this time and last time, etc. 
are needed. Whether any of these 1 st embodiments and a 2nd embodiment are adopted, and the 
supersaturation state of the accumulated type image sensor 8 is detected. What is necessary is for the 
processing speed on software, the ease of processing of carrying out depending on the capacity of the 
work memory, etc., and scales, such as cost of hardware circuitry required for processing and a 
substrate area. Just to determine suitably. This invention of the ability to apply not only to the 
automatic-focusing detection for microscopes but to automatic-focusing detection etc. of other 
apparatus which has an optical system is natural, and within limits which do not deviate from the 
meaning of this invention, it changes variously and it can be received. 
[0065] 

[Effect of the Invention] As a full account was given above, according to this invention^ it can be 

stabilized also in the supersaturation state of the solid state image pickup device accompanying a rapid 
change of incident light quantity, the storage time can be controlled, and the automatic-focusing sensing 
device which can perform highly precise AF operation at high speed can be provided. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The bloci< diagram showing l^e functional constitution concerning a 1st embodiment of this 
invention. 

[Drawing 2] The flow chart which shows the contents of processing of the automatic focus operation 
concerning the embodiment 

[Drawing 3] The flow chart which shows the contents of processing of the automatic focus operation 
concerning a 2nd embodiment of this invention. 

[Drawing 4]T he figure which illustrates the output characteristics of the GOD image line sensor 
according to incident light quantity. 

[Drawing 5] The figure which Jiustrates the output characteristics of the CCD image line sensor after 
the dark output correction according to incident light quantity. 
[Description of Notations] 

1 — Stage 

2 — Revolver 

3 — Object lens 

4 — Prism 

5 — Eyepiece 

6 — Reflecting member 

7 — Image formation lens 

8 — Accumulated type image sensor 

9 — Analog processing part 
-vIO — A/D converter 

Ji — CPU 

.12 — Timing generator 
13 — Motor 

S- — Photographic subject 
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[Drawing 1] 
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[Drawing 2] 
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[Drawing 3l 
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[Drawing 4] 
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